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✦ Low energy muons in SNO
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Motivation

The current fitter (FTM) efficiency (ε) costs us a lot at low energy

P (` → `, x) = 1 − sin2 2θ × sin2(1.27 · ∆m2
· L[km]/E[GeV])
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Energy spectra

As generated by Nuance. Threshold E(µ) > 150 MeV (that is
Cherenkov threshold, T = 50 MeV)
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L/E distribution

As generated by Nuance
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Muon range
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Range in SNO

Fraction of stopping muons inside SNO detector (full-size)
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Smoothing ops 1/4

Original distributions (esp 2D) from Nuance suffer low stats even for 100y sample.
Artificial smoothing undertaken. Weight in PDFs follows
sin2 2θ × sin2(1.27 · ∆m2

· L/E) ➭ shaggy contours
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Smoothing ops 2/4

Fit the slices in zenith with some appropriate function
(asymmetric Gaussian or the like)
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Smoothing ops 3/4

Parameterize the output parameters of the slice fits
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Smoothing ops 4/4

And voila, smooth contours!
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Contours & Livetime

Using current fitter characteristics (FTM ⊗ efficiency)
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High versus low energy 1/2

Separating stopping versus through-going muons according to the range Ansatz
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High versus low energy 2/2

Checking that the histogram smoothing did not introduce too much bias
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In numbers

✦ Input is 100y neutrino induced muons from Nuance (Bartol flux).

✦ Generated for R = RAV = 6m. Scaling factor R2/R2

AV

Case Events/100y
in R < 6m

Events/2y in
[−1, 0.4] in
R < 8m

All entries 14764 399
FTM+ε 8708 238
Stopping ∼6900 181

Thru-going ∼7900 205

✦ I would expect Michel electrons to be visible at all angles with little
background from cosmics. Neil has seen 200 in salt phase (400d)?
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Stopping muons

200 MeV 500 MeV

✦ Entering muons should trigger OWL tubes (NB: absent in MC!)

✦ Stopping muon will (presumably) decay inside detector ➭ Michel electron

✦ Can expect 2 rings within some time window
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